Recombinant granulocyte-macrophage colony-stimulating factor down-regulates expression of IL-2 receptor on human mononuclear phagocytes by induction of prostaglandin E.
Recent studies have shown that normal human alveolar macrophages and blood monocytes, as well as HL-60 and U937 monocyte cell lines, newly express IL-2R after stimulation with rIFN-gamma or LPS. In addition, macrophages transiently express IL-2R in vivo during immunologically mediated diseases such as pulmonary sarcoidosis and allograft rejection. We therefore investigated in vitro factors that modulate macrophage expression of IL-2R. IL-2R were induced on normal alveolar macrophages, blood monocytes, and HL-60 cells using rIFN-gamma (24 to 48 h at 240 U/ml), and cells were cultured for an additional 12 to 24 h with rIL-2 (100 U/ml), recombinant granulocyte-macrophage CSF (rGM-CSF, 1000 U/ml), rGM-CSF plus indomethacin (2 X 10(-6) M), PGE2 (0.1 to 10 ng/ml), 1 X 10(-6) M levels of caffeine, theophylline, and dibutyryl cyclic AMP, or medium alone. IL-2R expression was quantitated by cell ELISA (HL-60 cells) or determined by immunoperoxidase staining (alveolar macrophages, blood monocytes, and HL-60 cells), using anti-Tac and other CD25 mAb. PGE production was assayed by RIA. We found greater than 95% of alveolar macrophages, monocytes, and HL-60 cells expressed IL-2R after rIFN-gamma treatment and remained IL-2R+ in the presence of IL-2R or medium alone. By comparison, greater than 95% of cells induced to express IL-2R became IL-2R- after addition of rGM-CSF, and the culture supernatants from GM-CSF-treated cells contained increased levels of PGE. This inhibition of macrophage IL-2R expression by rGM-CSF was blocked by indomethacin, and IL-2R+ macrophages became IL-2R- after addition of PGE2 alone. These findings indicate GM-CSF down-regulates IL-2R expression by human macrophages via induction of PGE synthesis. Moreover, a similar down-regulation of IL-2R expression was seen after stimulation with caffeine, theophylline, or dibutyryl cyclic AMP. Hence, GM-CSF, PGE, and other pharmacologic agents that act to increase intracellular levels of cAMP may play a modulatory role, antagonistic to that of IFN-gamma on cellular expression of IL-2R by human inflammatory macrophages in vivo.